Nitrogen is an inert gas that is a normal constituent of the air that we breathe. It is a suffocating gas that does not support life and that can be a cause of death by the displacement of oxygen in the atmosphere. The majority of deaths associated with nitrogen have occurred in the setting of scuba diving. Although other suffocating gases have been used as a means of committing suicide, the literature contains little information about the use of nitrogen as a suicidal agent. A case of a 50-year-old man who committed suicide using a homemade suicide device and nitrogen gas is presented.
N itrogen is a colorless, odorless nontoxic, and generally inert gas that comprises 78% of the air that we breathe. 1 Nitrogen gas is used commercially in the chemical, petroleum, electronic, and metal industries. Although cylinders of nitrogen can be bought without restriction in the United States and Canada, there have been few deaths attributed to the effects of nitrogen.
The majority of deaths in which nitrogen has played a role have occurred in scuba diving accidents. Although asphyxia due to nitrous oxide fumes has been reported as a means of suicide, as an accidental death during the administration of general anesthesia, and rarely as the cause of death in autoerotic asphyxia, gaseous nitrogen as an agent of suicide has not been widely described. [2] [3] [4] [5] We report the death of a man who committed suicide with a do-it-yourself suicide device that employed gaseous nitrogen.
CASE HISTORY
A 50-year-old man sent an e-mail message to his employer indicating that he planned to commit suicide. He had been divorced for a year and a half and lived alone in a trailer park. The employer attempted to call the decedent, but found that his telephone had been forwarded to his daughter's phone. The daughter contacted law enforcement, who made entry into the unlocked trailer and found the subject deceased, supine on his bed. A sign on the bedroom door stated "Warning Asphyxiation Hazard Nitrogen Gas Weapon is Loaded Safety off."
The decedent was fully clothed, and his head, neck and upper body were covered by a homemade breathing tent constructed from a plastic milk crate covered with a clear plastic shower curtain that was secured with duct tape (Fig.  1) . A tube that entered the box under the shower curtain was connected to a valve on a large cylinder of industrial nitrogen gas next to the bed (Fig. 2) . A loaded .22 caliber semi automatic handgun was found on the bed adjacent to a partially hand written and partially typed suicide note. Additional suicide notes were found among his personal papers, and a 7 page document containing detailed instructions for the construction of a nitrogen gas suicide device termed "the Expirator." He had apparently been despondent over his divorce and a personal identity struggle over his sexuality. He had also been under investigation for child molestation, and a warrant for his arrest was imminent. A notebook was found in a garbage can with a "To Do List." Items that were checked off on the list included "get N tank & hose & fittings," "funeral arrangement," and "make sign for door."
Postmortem examination revealed a 70 inch, 196 pound male appearing older than his stated age of 50 years. There were no injuries to the body. Internal examination revealed an unusual odor to the body cavities. The heart was enlarged, weighing 520 g, and showed concentric left ventricular hypertrophy and mild coronary arteriosclerosis. Diffuse visceral congestion and mild cerebral edema were present. Additionally, there were conjunctival petechiae bilaterally. Postmortem toxicologic studies revealed a blood ethanol concentration of 0.036 G/dL, and nicotine and caffeine were found in the urine. No other drugs or volatile substances were detected. The cause of death was attributed to asphyxia due to nitrogen gas inhalation and the manner of death was certified as suicide.
DISCUSSION
Although nitrogen is considered to be nontoxic to humans, it does not support life and may rapidly produce a hazardous atmosphere through the depletion and replacement of oxygen. 2 Reduction of atmospheric oxygen to less than 25% of normal can produce unconsciousness in seconds and death within minutes. 6 Symptoms of an oxygen deficient atmosphere may include nausea, vomiting, dizziness, confusion, and impaired judgment. 7 Nitrogen is therefore a suffocating gas that results in depression of the central nervous system by exclusion of oxygen, similar to the more commonly encountered gases carbon dioxide and methane. There are no specific findings at autopsy. 6 Additionally, because nitrogen is a normal component of the blood, postmortem toxicologic studies cannot be used to determine the cause of death.
Nitrogen gas can be a hazard to scuba divers, 2,7 during which air is supplied at increased pressure at depth, resulting in nitrogen being progressively dissolved in plasma and tissues based upon its partial pressure. This can result in nitrogen narcosis, in which disorientation and impaired judgment resembles ethanol intoxication and can lead to death due to drowning. 8 Alternatively, if a diver who has nitrogen dissolved in his tissues surfaces too quickly, the dissolved nitrogen can re-enter the blood stream, resulting in gas bubbles in the circulation that can lead to decompression sickness, or "the bends." 9 This potentially fatal condition can lead to joint pain as well as infarction of vital organs including the brain and spinal cord, and can also result in disseminated intravascular coagulation. 2 Accidental deaths due to environmental suffocation have involved predominately carbon dioxide and methane. 6, 7 Excess carbon dioxide may accumulate in manholes, silos and wells, as well as in small spaces where oxygen is depleted due to its consumption. Sudden death may occur upon entering such an environment. 10, 11 Before the development of safer refrigerator designs a number of young children died when they became trapped in a discarded airtight refrig-erator. 6 Methane is a principle component of natural gas, and forms naturally due to decomposition of organic matter. 6 It may be the cause of death in coal mine entrapments.
Suffocating gases have been employed as agents of suicidal deaths, and have been implicated in accidental deaths occurring during anesthesia and autoerotic activity. [2] [3] [4] [5] The Hemlock Society recommends the use of a plastic bag over the head in addition to sleeping pills to alleviate discomfort by inducing sleep or unconsciousness. 10, 12 However, suffocating gases have been used to commit suicide. 11 Nitrous oxide is an anesthetic gas with euphoric and narcotic effects. 3 Leadbetter and coworkers 4 reported the death of a dentist who died during autoerotic activity using an anesthetic machine filled with nitrous oxide. Nitrous oxide has been used, in addition to a plastic bag over the head, to heighten sexual gratification by inducing hypoxia in cases of autoerotic asphyxia. 3, 5, 13 Despite its widespread availability, the forensic literature contains no reports of the use of nitrogen gas as a suicidal agent. However, the so-called "right to die" advocates have long recognized the use of nitrogen as a means of self aid-in-dying. The Dying Well Network was a nonprofit organization created to supply information to terminally individuals and their families and to provide information to help an individual control his or her own dying. 14 In a secret convention in Seattle in November of 1999 do-it-yourself suicide devices were demonstrated. 15 The "Debreather" was a mask that recycled air, gradually removing oxygen until the user lost consciousness and suffocated. In contrast, the "Expirator" delivered nitrogen gas. The Expirator was invented by Rob Neils of the Dying Well Network as a potential means of bypassing legislation that prohibited assisted suicide. The document found in the decedent's residence in our case described the "Expirator" as a means of inhaling nitrogen from a tank through a mask, and explained that death would be without discomfort. There was also a detailed description of the unnamed author's personal experience experimenting with inhaling oxygen to the point of unconsciousness.
It is likely that a number of suicides employing suffocating gases are not recognized, particularly if the individual has significant underlying medical illnesses. The cause of death in such cases may be impossible to determine if the scene of death is altered by a loved one who removes the apparatus, leaving a death that seems natural. Because suffocating gases leave no specific autopsy findings, and because nitrogen is a normal constituent of the blood, rendering postmortem toxicologic studies unhelpful, the determination of the cause and manner of death in a case involving nitrogen gas necessitates a thorough investigation of the scene and the circumstances surrounding the death. 
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